Understanding how biological systems convert and store energy is a primary goal of 8 biological research. However, despite the formulation of Mitchell's chemiosmotic theory, which 9 allowed taking fundamental steps forward, we are still far from the complete decryption of basic 10 processes as oxidative phosphorylation (OXPHOS) and photosynthesis. After more than half a 11 century, the chemiosmotic theory appears to need updating, as some of its assumptions have proven 
INTRODUCTION

29
The "chemiosmotic theory" formulated by Peter Mitchell (Mitchell, 1961) , a Researcher with an Anglo-Saxon training in chemistry, dates back to more than 50 years. The theory has universally 31 been accepted since, although it immediately raised several controversies, which they lasted until 32 today. An upgrading of the chemiosmotic theory appears necessary, having the enormous progress A delocalized coupling is depicted among proton extruded by the electron transport chain (ETC) and ATP synthesis. The overall process is arbitrarily divided in the two phases: the "Coupling RedOx", in which the proton movement is operated by the ETC, and the "Proton Coupling", in which proton movement is coupled with ATP synthesis, by F1Fo-ATPsynthase. also been recently confirmed (Eroshenko et al., 2012 (Heberle et al., 1994) . From all the cited data it can be concluded that protons (or protonic 185 currents) are confined into the membrane, while proton exit from the membrane is to be considered 186 only as a fallback way of escape, mostly in vitro reconstituted conditions.
187
Membrane Potential
188
A direct measurement of membrane potential of the mitochondrial inner membrane with 
227
Proton solvation.
228
The actual proton path across the membrane, their putative concentration on both sides of the 
251
Grotthuss mechanism and proton translocation through the membranes.
252
A putative mechanism for proton diffusion was hypothesized more than two centuries ago by 
424
It is worth noting that photoreceptor OS, specialized subcellular compartment that contains lesser 425 molecular system as compared to bulk cytosol, have allowed important discoveries. In fact, 
Conclusion
440
The impressive amount of experimental data cited appears globally in contrast with the above cited 441 three assumptions underlying the chemiosmotic theory. First of all, it excludes that the protons can 442 accumulate on the coupling membrane surface, whose high permeability would dissipate, and 443 essentially since it would correspond to an extreme acidity incompatible with any vital process.
444
Secondly, since diffusion does occur, it is clear that the membrane potential is irrelevant to translocation. Thirdly, it can be excluded that the respiratory complexes operate a transmembrane adherence to this theory for the development of protonic devices (as proton diodes, transistors, across them. Photochemical & photobiological sciences : Official journal of the European
